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USEEUNXERFACE-EQ R A PORTABLE TELECOMMUNICATION DEVICE ^ 

.- 

The present invention relates to a user interface for providing ope- 
rational input to a portable telecommunication device, such as a mobile phone, 
mobile terminal, media phone etc. The present invention relates especially to a 
user interface for providing operational input to a portable telecommunication 
device without using keys or corresponding manual input means for providing 
operational input in a portable telecommunication device. 



to control the operation of the mobile phone is generally provided by keys in a 
keypad. For example a telephone number is usually dialled by pressing dialling 
keys. However, there are situations when it would be reasonable for example to 
select a telephone number or to provide some other control commands by using 
a system where it is not necessary to use the keys in the keypad. 



ber by voice commands, i.e. without pressing keys in a keypad. Thus the user 
can select a telephone number by simply speaking it to the microphone of the 
mobile phone. Thejelectric signal generated by the microphone is amplified in a 
microphone amplifier, filtered in a filter and digitized by a Analog to Digital Con- 
verter (ADC) or alternatively digitized by a audio Coding and Decoding unit 
(CODEC) and thereafter voice recognition is performed on the resulting digital 
audio signal by a recognizer unit, typically a Digital Signal Processor (DSP), in 
order to parse the various commands, names, letters and numbers used in 
Voice Dialling. 

The recognizer unit has a control unit, a processor, a speech pat- 
tern memory and a program memory containing the needed control and recog- 
nition algorithms. The recognition can also be performed for the user by a net- 
work element in the cellular system. In this case only the initiating of voice con- 
trol needs to be performed by the mobile phone. 

The mobile phone can also be used as a conventional mobile 
phone, wherein the dialling of the telephone number can be performed by using 
the keypad in the usual manner. In the voice controlled mode audio signals are 



In mobile phones the operational input provided by the user in order 



US-B1-6.314.166 presents a method for dialling a telephone num- 
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received via the microphone, amplified in the microphone amplifier, filtered and 
digitized and conducted in digital form to the recognizer unit. On the basis of the 
audio signal received, the recognizer unit calculates the corresponding one or 
several feature vectors which are processed by the recognizer unit in order to 
find out which command or number was uttered by the user. This kind of "key- 
free" operation mode is very useful for example in automobiles as so-called 
hands-free modes, wherein the driver of the vehicle does not need to loose hold 
of the steering wheel for dialling a telephone number. 

However, voice recognition is relatively complicated and prone to 
recognition errors in a noisy environment, for example where the voices of other 
persons can be heard. Therefore the voice recognition for voice dialling is nor- 
mally only activated when needed, otherwise normal ongoing conversations 
might trigger embarrasing or costly calls. Thus the initiating of voice control 
mode like voice dialling is seldom done by voice commands. The preferred 
method has been to use a special button to initiate voice control mode. How- 
ever, in modern cellular phones the trend is to have as fev" v « possible. 
Thus the same button is used as a soft key for many purposes; depending on 
the functional mode. Finding the right key combinations iking at the 

keys or the display is not easy and by itself negates the convenience of voice 
dialling in prior art mobile phones. 

The object of the present invention is to eliminate the disadvan- 
tages of the prior art and to provide a new type of a user interface for portable 
telecommunications devices. The invented user interface can be used to initiate 
for example voice dialling or any other function in a mobile telecommunication 
device. It can also be used to initiate a further step from a set of further steps 
possible at a certain point in the execution of a state machine type of functional 
control. Typically one choice in a menu can be activated by the invented user 
interface. 

The present invention is based of electrically detecting when the 
user moves or shakes the terminal. Figure 5 depicts a previous user movement 
detector as disclosed by US 6,1 95,571 . A metallic weight 51 is affixed to the 
free end of a vibration plate 52 and if the vibration excursions exceed the sepa- 
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w ration to one of the contacts 54, 55 an electric circuit 53 is grounded as indica- 
tion of vibration or movement. The described component, in the example given 
by US 6,195,571, is used in addition to a vibrating device that provides the tac- 
tile vibrations for silent announciation. Such added component incurs extra ex- 
5 penditure and also takes up space. 



actuators, such as vibrators, which are common components in portable tele- 
communication devices, and which typically are provided with a small DC motor 
driving an eccentric weight. When the device, such as a mobile phone, is 

10 moved rapidly, for example shaken, the eccentric weight will turn the rotor of 
electric motor. This movement of the rotor induces a small inductive voltage, 
typically approximately 10 mV, in the stator coil. This induced voltage can be 
measured and used as a control signal for controlling a desired operation, such 
as switching the telecommunication device to a specific mode, such as voice 

15 command mode. The user interface according to the present invention is thus 
characterised by the fact, that a -equator already existing in the port- 

able telecommunication device, is js^d 'reversely', by measuring an electric 
signal when the device is shaker: . ^d otherwise by the user in a corre- 
sponding manner. 

20 Characteristic features of the present invention are in detail pre- 

sented in the enclosed claims. 



ponents are needed for controlling the device when this is done without press- 
ing keys, as an existing vibrator unit or some other actuator provided with 
25 means operating in a similar manner can be used by the user interface for con- 
trolling the operation of the device. The user can give commands to the device 
simply by for example shaking the device. 

In the following, the invention will be described in more detail with 
reference to the appended drawings, in which 



The present invention is based on the use of electromechanical 



The present invention has several advantages: No additional com- 



30 



Figure 1 illustrates a mobile terminal with a vibrator, 
Figure 2 illustrates a vibrator unit, 
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Figure 3 illustrates a flat vibrator unit, 
Figure 4 illustrates typical linear vibrators, 
Figure 4a illustrates a linear vibrator with spring centering, 
Figure 4b illustrates a linear vibrator with magnetic centering, 
Figure 5 illustrates a prior art movement detector, and 
Figure 6 illustrates a driving and sensing arrangement for a so- 
lenoid. 

Figure 1 illustrates a cellular phone, mobile terminal or a media 
terminal 20 with a keypad 22 and a vibrator unit 25 that is contained within the 
enclosure and where vibration is generated by an eccentric weight 24 attached 
to the vibrator shaft that in this example is parallel with the side of the terminal. 
Other locations and directions of the vibrator shaft can be envisaged as well. 
With the direction of the vibrator shaft as shown, the vibrations mainly takes 
place in the plane depicted by the arrows 26. The vibrator 25 is controlled by a 
control unit 21 and is also connected to a measuring unit 23. Figure 2 illustrates 
the vibra* - i"^ the eccentric mass 12, that is rotated by the electric motor 
13 when a victory effect is desired, for example to silently announciate an in- 
coming cb i . s 3 illustrates another vibrator, with a more flat form factor 
made possible by the use of a pancake motor 14 driving the eccentric mass 1 5. 
The operation of the described vibrators are basically similar. 

The present invention is based on the use of the vibrator unit 25 as 
a trigger giving a control signal for a desired control operation, such as switch- 
ing the telecommunication device to a specific mode, for example voice com- 
mand mode. This control signal is generated by shaking the phone 1 substan- 
tially in the direction of any of the arrows 26 in Fig.1. Other directions containing 
a resultant in the plane of the arrows is possible as well, but at the cost of some 
sensitivity. When the phone is shaken, in a preferred direction as described in 
the user's manual, the eccentric weight 12 will turn the rotor of electric motor 13. 
This movement of the rotor induces a small inductive voltage, typically approxi- 
mately 10 mV in a coil of the motor 13, typically the stator coil. This induced 
voltage is measured by measuring unit 23, and a control signal is generated in 
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the control unit 21 when the voltage exceeds a predefined threshold voltage, for 
example 5 mV. 

According to another aspect of the invention, a linear vibrator can 
be used instead of the rotary vibrator without changing the basic characteristics 
of the invention. 

In many instances linear vibrators can advantageously be used in- 
stead of rotating eccentric vibrators, typically in order to generate stronger tac- 
tile effects. Such linear vibrators are used in commercial products incorporating 
haptic and/or tactile sensory effects. 

Figure 4 illustrates the working principle of two typical commercial 
linear vibrators. Common for both versions is a solenoid coil 41 wound around a 
cylindrical coil form containing a reciprocating magnetic core 42. The cylindrical 
magnetic core 42 is arranged to be free to move back and forth inside the sole- 
noid coil 41 with low or no friction. 

The core 42 is magnetically biased or magnetized and any mag- 
netic field generated by the solenoid 41 will either oppose or strengthen the 
magnetic field of the core. When strengthening the field the core will align with 
the solenoid field and try to position itself as symmetrically as possible with the 
field of the solenoid coil. When the fields are arranged to oppose each other the 
core will be forced out from the center position by the opposing magnetic fields. 

Figure 6 illustrates a full bridge solenoid measuring 60 and driving 
70 arrangement. Basically the driver arrangement can drive the current gener- 
ated by the full battery voltage 74 either way through the solenoid 75. 
Additionally, for the purpose of the present invention, preferably a differential 
amplifier 63 is connected to the drive lines 76 and 77. In many cases a non- 
differential amplifier is sufficient if the signal level is adequate. The output of the 
amplifier 63 is arranged to be proportional to voltages across the solenoid coil 
regardless of their polarity. 

The same measuring setup 60, 61, 62, 63, 64 can be used to 
measure voltages generated by a rotary vibrator. In this case the callout number 
75 identifies the stator winding of the vibrator. In most cases a reversible or 
bridge output is not needed for a rotary vibrator. A serial switch directly con- 
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trolled by the mobile phone circuitry in a per se known manner is sufficient The 
drawback of only using a serial switch is that the vibratory device cannot be 
braked. A separate switch short circuiting the vibrator device in order to gener- 
ate a braking effect is however easy to arrange in most devices whenever a 

5 braking capability is desired. 

Fig 4a illustrates how two springs 43, 44 are used to prevent the 
core from making larger excursions from the center position. These springs can 
also advantageously be arranged to have a suitable spring coefficient in order 
to reverse the movement of the core with substantially the same speed if the 

10 core driving signal is switched off after accelerating the core outwards. For 
faster buildup of mechanical oscillations the core driving signal can also be re- 
versed, but this will additionally need a core position or core speed sensor to 
handle the timing, especially if the vibration frequency varies. 

Fig 4b illustrated how the springs 42, 43 can be replaced by mag- 

15 nets 45, 46, each arranged to oppose the corresponding magnet polarity of the 
corresponding end of the moving core 42. The increasingly str~^/pr~^netic 
repulsive force will in this case act as the returning spring force. 

Figure 6 illustrates the use of a measuring unit 60, b^:/-V io the 
measuring unit 23 in Figure 1, and a control unit 70.. 

20 The inputs of the sensitive differential amplifier 63 in the measuring 

unit are protected from the high solenoid or stator winding voltages by using 
high impedance resistors 64 connected to the drivelines 76, 77 of the solenoid 
or vibrator 75. The output of the amplifier 63 is connected to a treshold detector 
62, and the output signal of the treshold detector can be used for a desired 

25 control operation, such as switching a telecommunications device to a specific 
mode. During active operation of the vibrator the output 61 can be defeated. 

When soundless alert is desired, the drive electronics 73 for the 
output driver pairs 71 and 72 will drive a alternating square wave signal through 
the solenoid 75. The current is derived from the terminal supply 74. 

30 In the first aspect of the invention, even a partial rotation of the vi- 

brator motor generated an electromotoric force in the motor windings. In the 
second aspect of the invention, any linear movement inwards or outwards of the 



WO 03/081879 PCT/FI03/00162 

7 

core will induce an electromotoric force in the coil winding, the polarity of which 
depends on the movement direction. 

In order to make the vibrator sensitive in directions perpendicular to v 
the shaft, the eccentric weight must be prevented from stopping in such a posi- 
tion that the axis of a prescribed shake movement passes through the vibrator 
shaft center. The vibrator 1 1 can be mounted in a position and direction where it 
is always sensitive to a prescribed movement by the user and additionally the 
eccentric rotor can be made to stop in a certain preferred rotational position or 
in certain preferred rotational positions by using to advantage the inherent mag- 
netic rotor fields of a rotary vibration motor. If these fields are not enough, they 
can be enhanced by the addition of an external magnet arranged to act directly 
on the eccentric weight to guarantee a preferred idle position. 

The drive means 70 can also be arranged to brake the vibrator at 
the end of a vibrative announciation. The final braking position can advanta- 
geously be the preferred idle position or one of the preferred idle positions. The 
braking action is used in two ways. The first 1» to dampen any remaining oscilla- > 
tions and thus prepare the vibrator for immediate user input. The other is to stop 
a rotary vibrator at a preferred position 

One advantage with the second aspect of the invention is that there 
is no situation where movement in a pred escribed direction will not generate a 
voltage in the coil, and no special arrangements are needed to ensure a certain 
idle rotational position. However, the linear vibrators has one plane in which it is 
insensitive for user commands. This can be mitigated by mounting the whole 
assembly to pivot unsymmetrically when subjected to such force. The resulting 
vector of the original force can then be detected. 

The advantage of the invention is that no additional components 
are needed to implement the user interface according to the invention. In prior 
art solutions, separate sensors are used to sense movement or shaking, and 
this will incure extra costs and increase complexity. 

Only the absolute value is used for the purpose of the invention, 
although it can be envisaged that in certain applications it could be advanta- 
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geous to detect the initial shaking direction using a modified treshold detector 
62 with two outputs 61 , one for each direction. 

It is obvious to the person skilled in the art that different embodi- 
ments of the invention are not limited to the example described above, but that 
5 they may be varied within the scope of the enclosed claims. The commands 
given by shaking the phone can be used as parallel user interface system to a 
normal keypad command system. 



